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TABLES  OF  ASSOCIATED  SINE  AND  COSINE  INTEGRAL 
FUNCTIONS  AND  OF  RELATED  COMPLEX -VALUED  FUNCTIONS 


Willard  Evan  Bleick* 
United  States  Naval  Postgraduate  School 
Monterey,   California 


ABSTRACT 

The  associated  sine  and  cosine  Integral  functions, 

,x 

Sla(x,y)  = 


and 


t  cos  t  dt 

— 2 5 — 

t  +  y 


Introduced  by  Chaney  In  his  studies  of  rhombic  antennas,  are 
tabulated  for  x  =  0( . 1)3.1  and  y  =  0(. 1)3.1   .  These  func- 
tions have  been  evaluated  In  terms  of  the  sine  and  cosine 
Integral  functions,   Si(x+Jy)  and  Ci(x+Jy)   for  complex 
argument  x+Jy   ,  which  are  also  tabulated  for  the  same  values 
of  x  and  y.  Power  series  and  asymptotic  series  are  given 
for  the  four  functions. 


*  Professor  of  mathematics  and  mechanics 

1.  J.  G.  Chaney,  'Mutual  Impedance  of  stacked  rhombic 
antennas',  U.  S.  Naval  Postgraduate  School  Teohnlcal 
Report  No.  g,  February,  1953. 


SINE  AND  COSINE  INTEGRAL 
FUNCTIONS  FOR  COMPLEX  ARGUMENT 

The  sine  and  oosine  Integral  functions  for  complex 
argument  may  be  defined  as 

/•x+jy 
Si(x+Jy)  =  /       sin  z  dz  (1) 

^O+Jy       z 

/•x+Jy 
and  Ci(x+jy)  =  /       cos  z  dz   ,  (2) 

where  z  --  x+Jy  and  the  path  of  Integration  is  parallel  to 
the  real  axis,  i.e.   dz  =  dx.  If  the  integrands  are  expanded 
In  power  series,  term-by-term  integration  gives 

Sl(x+Jy)=  .jEi(y)-EK-y)  +(X+Jy).  i**ti>l  +  l**)zil  .....    (3) 

=  (Pl  -  p3)  +  j(ftl  -  q,  -  «l(7>g"l(-7>) 
Ci(x+Jy)=  C  +  loge(x+Jy)    -   (x+$     +   <xffi>      -    (W 

«    (C-P2+P^+(l/2)loge(x2+y2))+j(QIf-Q2+arc  tan  |) 

where  0=0.577215  66*4-902  is  the  Euler  constant  and  the  real 

functions  P1  ,  P2  *  P-*  >  P^  »  Q*  *  Qg  »  ^3  and  %  are  defined 
as  10-LJ.ows.  <*o 


and 


co 


k+4n 


and         V^-gfE^ffenT'*-1'2-''*    •   (6) 

The  following  usefull  symmetry  properties  of  the  Pk(x,y)  and 
Q,  (x,y)  funotions  may  be  mentioned: 

P1(x,y)=  ^(y.x)  ,  Qt(x,y)=  P1(y,x)        (7) 

P2(x,y)»-P2(y,x)  ,  Q2(x,y)=  Q^y^) 

P3(x,y)=-Q3(y,x)  ,  Q^(x,y)=-P:5(y,x) 

Pl4.(x,y)=  P^(y,x)  ,  Q^(x,y)=-Q^(y,x)   . 


Tables  I  and  II  give  the  real  and  imaginary  parts  of  the 
Ci(x+Jy)   and  Si (x+Jy)   functions  to  twelve  decimal  places 
for  x=0(. 1)3,1  and  y=0(. 1)3.1   .  Tabulations  of  these  func- 
tions were  accomplished  by  I.B.M.  machinery,  using  12-deelmal- 
place  punched  card  tables  of  Pk(x,y)  and  Q^^y)   supplied 

through  the  courtesy  of  Dr.  Gertrude  Blanch  of  the  Institute 
for  Numerical  Analysis,  Los  Angeles,  California,  and  using 
1*1— decimal  -place  punched  card  tables  of  the  function 

log.(x+Jy)  =  (1/2)  log  (x2+y2)  +  J  arc  tan  £      (S) 

supplied  through  the  courtesy  of  Dr.  Milton  Abramowitz  of  the 
National  Applied  Mathematics  Laboratories,  Washington,  D.  C. 
These  punched  card  tables  appear  to  be  correct  to  all  decimal 
places  given.  Nevertheless  the  punohed  card  tables  of  the 
Pk(x,y)  and  Q^(x,y)   functions  are  guaranteed  by  the  Insti- 
tute for  Numerical  Analysis  to  10  decimal  places  only,   The 
functions  tabulated  in  this  report,  therefore,  cannot  be  guar- 
anteed to  have  an  accuracy  of  more  than  10  decimal  places. 

As  x+Jy  approaches  zero,  equation  (3)  shows  that 

SlU+jy)  =  x  -  x3  *  ffigy  '  ?y2  (9) 

approximately,  if  terms  of  the  third  degree  and  lower  only 
are  retained.   As  x+Jy  approaches  zero,  equation  W   shows 
that  Cl(x+Jy)  has  a  logarithmic  singularity  such  that 

Ci(x+Jy)  =  C  +  (l/2)log  fx2+y2)  +  J  arc  tan  £    (10) 

O  A. 

approximately,  if  powers  of  x+Jy  are  negleoted.  Equation 
(10)  shows  that  interpolation  for  the  Ci(x+Jy)   function  in 
Table  I  for  values  of  x+Jy  near  zero  may  be  accomplished 
most  accurately  by  first  subtracting  out  the  rapidly  varying 

(l/2)log  (x  +y  )  and  aro  tan  £  terms,  which  can  be  evalu- 

ated  from  tables  of  the  logarithmic  and  Inverse  tangent  func- 
tions. Equation  (k)    shows  that  when  x=*0,  but  y^O,  the 
exact  value  of  the  cosine  integral  function  is 

Ol(0+jy)  -  EUy?+El(-y)  4  j  g    #  (11) 

To  obtain  an  asymptotic  series  for  Si (x+Jy)  for  large 
values  of  x+Jy  it  is  convenient  to  rewrite  equation  (l)  in 
the  form 


/'x+Jy 
JOO  +  Jy 


sln-z_dz  +  /       8ln  I   d*  .  (12) 


In  equation  (12)  evaluate  the  first  Integral  by  a  repeated 
integration-by-parts  of  the  trigonometric  factor,  and  evaluate 
the  second  integral  by  means  of  equation  (3)  making  use  of  the 
fact  that,  for  all  finite  values  of  y, 

11.  (x+jy  -  (x?Jg>3  +  <*1^5  -  ....)  =  Sl(oo)  =  „/2  . 

This  process  gives,  for  finite  values  of  y,  the  following 
asymptotic  expansion 

Si(x+Jy)  « 

£  .jEl(y)gEl(-y)  .P(x+Jy)cos(x+Jy)  -Q(x+Jy)sln(x+Jy)   (13) 
where  P(x+Jy)  and  Q(x+Jy)  are  the  asymptotic  series 

P(x+jy)  =  3^  -  j^^  ♦  j^  - ,        (Ik) 

ft(x+Jy)  "  uhyjs-  u^F  +  J^W  - (15) 

In  the  practical  use  of  equation  (13)*  the  summation  of  multi- 
ples of  inverse  powers  of  x+Jy  is  stopped  Just  before  the 
term  of  minimum  absolute  value  is  readied.  The  error  in 
Si(x+Jy)  made  by  stopping  the  summation  at  this  point  is  then 
less  In  absolute  value  than  this  term  of  minimum  absolute  val- 
ue, and  is  of  the  same  algebraic  sign2.  A  similar  treatment  of 
the  integral  defining  Ci(x+Jy)  gives  the  following  asympto- 
tic expansion 

Ci(x+Jy)  -  P(x+Jy)  sin(x+Jy)  -  Q(x+Jy)  cos(x+Jy)    .     (16) 

If  the  horizontal  bar  be  used  to  denote  the  complex  con- 
Jugate,  the  following  relations  for  negative  arguments  may  be 
obtained  from  (3)  and  (4) : 

Si(x-Jy)  =  Silx+JyJ    ,    Ci(x-Jy)  =  Ci(x+Jy; 

Si(-x+Jy)   =  -SilxTjyT         ,       Ci(-x+Jy)   =     CiU+JyJ  +  J™ 

Si(-x-Jy)   =  -Si(x+Jy)  ,        Ci(-x-Jy)   =     Ci(x+Jy)   +  Jtt   . 

2.  K.  Knopp,  'Theory  and  Application  of  Infinite  Series', 
Blackie  &  Son  Ltd.,  London  and  Glasgow,  192S,  page  5^0. 


ASSOCIATED  SINE  AND  COSINE  INTEGRAL  FUNCTIONS 

The  associated  sine  and  cosine  integral  functions  are 
defined  by  the  equations 

Sia(x,y)  =  [*     t  |ln  \dt  (17) 

Jo    t  +  y 

and  Cia(x,y)  =  f*     t  goe  %dt   ,  (lg) 

and  were  first  introduced  by  Chaney-*  in  his  studies  of  rhombic 
antennas.  By  use  of  partial  fractions  (17)  may  be  expressed  as 


Sia(x,y)  «   £281*  AX+Jy  sln(t+,]y)  d(t+l1y) 
.  am jy  TX+Jy  cos(UJy)  d(t+Jy) 

2    Jo+w  t+Jy 


O+Jy 
cos   Jy    (/"X"Jy     sln(t-jy)   d(t-ly) 

2     Vjy  *-* 

+   Bin   Jy    Tx-Jy     oos(t-jy)    d(t-Jy)  ^  (l9) 

2       7o-Jy  t"Jy 

or     Sla(x,y)    =       Re   Si(x+Jy)   cosh  y  +  Im  Ci(x+Jy)    slnh  y 


J    slnh  y    f0+&  cos(t+jy)    d(t+Jy) 
2         Joo  +  jy  t+Jy 

_   .1   slnh  y    /*°~Jy  cosU-Jy)   d(t-.jy)  (2Q) 

2         Voo  -Jy  t-Jy 


or  Sia(x,y)   = 

Re   Si(x+Jy)cosh  y  +Im  Ci(x+Jy)sinh  y   -Im  Ci(0+Jy)sinh  y    (2l) 
or,   by  use   of  equation    (11), 

Sla(x,y)   =  Re   Sl(x+Jy)cosh  y  +(Im  Ci(x+Jy)-  J)sinh  y    ,    (22) 
or,   by  use  of  equations    (3)   and   (k) , 

Sia(x,y)   =   (P1-P,)oosh  y  -(J  +Q2-<fy-aro  tan  £)  slnh  y    .    (23) 

3.   J.   G.    Chaney,    'Mutual  impedance  of   stacked  rhombic  anten- 
nas',  U.    S.   Naval  Postgraduate   School  Technical  Report 
No.   g,    February,    1953.   Report  No.   £  of  Bureau  of  Ships 
Project  Order  IO731/52. 


By  a  similar  use  of  partial  fractions  equation  (18)  may  be  ex- 
pressed as 

Cia(x,y)  = 

Re  Ci(x+Jy)cosh  y  -Im  Si(x+jy)sinh  y  +Im  S^oo  +  JyJslnh  y   (2*0 

or,  "by  use  of  equation  (13), 

Cia(x,y)   =       Re  Cl(x+Jy)cosh  y 

-  (  im  si(x+jy)  +  Ei(y?-EM-y)  )8lnh  y     t   (25) 

or,  by  use  of  equations  (3)  and  (4), 

Cia(x,y)  =  (0-P2+P^+  \   loge(x2+y2))oosh  y  -(Qj-Q^sinh  y.  (26) 

Table  III  gives  the  Cia(x,y)  and  Sia(x,y)   functions 
to  12  decimals  for  x  «  0(. 1)3.1  and  y  *  0(. 1)3.1  .  The 
tabulations  of  these  functions  were  accomplished  by  I.B.M. 
machinery,  using  the  punched  card  tables  of  the  Pfc(x,y), 
Qfc(x,y)  and  loge(x+Jy)   functions  previously  referred  to  in 
this  report.  The  previous  comments  regarding  the  accuracy  of 
Tables  I  and  II  also  apply  to  Table  III. 

As  x  and  y  approach  zero,  equations  (9),  (l°)  and 
(22)  show  that  3    2       3 

Sia(x,y)  «  x  -  x  j\Y     -(y+  ^r)arc  tan  *-     (27) 

approximately,  if  terms  of  the  third  degree  and  lower  only 
are  retained.  As  x  and  y  approach  zero,  equations  (9), 
(10)  and  (25)  show  that  Cla(x,y)  has  a  logarithmic  singu- 
larity such  that  1       0     0 

Cia(x,y)  =  C  +  I  loge(xN.yd)  (23) 

approximately,  if  powers  of  x  and  y  are  neglected.  Equa- 
tion (26)  shows  that  interpolation  for  the  Cia(x,y)  function 
In  Table  III  for  values  of  x  and  y  near  zero  may  be  ac- 
complished most  accurately  by  first  subtracting  out  the  rapid- 
ly varying  (l/2)oosh  y  log6(x2+y2)   term,  which  can  be  evalu- 
ated from  tables  of  the  hyperbolic  cosine  and  logarithmic 
functions.  Equations  (ll)  and  (25)  show  that  when  x«0  ,  but 
y  jt   0,  the  exact  value  of  the  associated  cosine  integral  func- 

tlonl8  cia(o,y)  ,  ^M-y^nfr)    .      (29) 

To  obtain  an  asymptotic  series  for  Sia(x,y)  for  large 
values  of  x  and  y,  substitute  Si(x+Jy)  and  Ci(x-fjy) 
from  equations  (13)  and  (16),  respectively,  into  equation 
(22)  to  obtain 

3ia(x,y)  =  J  e"y  -Re  P(x+Jy)cos  x  -Re  Q(x+Jy)sin  x  .   (30) 


From  equation  (30)  it  follows  that  when  x  increases  without 
limit 

lim  Sia(x,y)  =  Si(oo,y)  =  J  e"?    .        (3D 
x-»oo  d 

To  obtain  an  asymptotic  series  for  Cia(x,y)   for  large  values 
of  x  and  y  ,  substitute   Si(x+Jy)   and  Ci(x+Jy)   from  equa- 
tions (13)  and  (16),  respectively,  into  equation  (25)  to  find 
the  relation 

Cia(x,y)  =  Re  P(x+Jy)sin  x  -  Re  Q(x+jy)cos  x   .     (32) 

The  following  relations  for  negative  arguments  may  be 
obtained  from  (17;  and  (IS)  : 

Sia(-x,y)  =  -Sia(x,y)    ,    Cia(-x,y)  =  Cia(x,y) 

Sia(x,-y)  =  Sla(x,y)    ,    Cia(x,-y)  =  Cia(x,y) 

Sla(-x,-y)  =  -Sia(x,y)    ,   Gia(-x,-y)  =  Cia(x,y)  . 

Table  III  gives  the  Cia(x,y)   and  Sia(x,y)   functions 
for  the  rather  limited  range  x  =  0(. 1)3.1  ,  y  =  0(. 1)3.1 
It  is  anticipated  that  it  will  be  possible  to  tabulate  these 
functions  in  a  future  report  over  a  more  extended  range. 
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Table  I 


Re  Ci(x+Jy) 


Im  Gi(x+Jy) 


O  .  O  O.I 

O  .  O  O  .  2 

O  .  O  O  .  3 

O  .  O  O  .  4 

O  .  O  O  .  5 

O  .  O  O  .  6 

O  .  O  O  .  7 

O  .  O  O  .  8 

O  .  O  O  .  9 

O  .  O  1  .  O 

O  .  O  1.1 

O  .  O  1.2 

O  .  O  1.3 

O  .  O  1.4 

O  .  O  1.5 

O  .  O  1.6 

O  .  O  1  .  7 

O  .  O  1.6 

O  .  O  1  .  9 

O  .  O  2  .  O 

O  .  O  2.1 

O  •  O  2.2 

O  •  O  2.3 

O  •  O  2  .  4 

O  .  O  2.5 

O  .  O  2.6 

O  .  O  2.7 

O  .  O  2.6 

O  •  O  2.9 

O  .  O  3  .  O 

O  .  O  3.1 


1  . 

7  27  S  6  8 

3  8  6656 

1  . 

042205 

5  956  7  2 

o  . 

6  -4  9  17  2 

9  3  29  7  O 

o . 

3  76  80? 

3  4  6  4  2  4 

o  . 

17  7  7  6  4 

O  7  8  6  O  5 

o . 

O  2  2  2  7  O 

7  O  69  5  8 

o . 

1  O  O  5  1  4 

7  O  70  1  O 

o . 

19  3  2  7  8 

6  15954 

o  . 

2  7  6  O  6  7 

8  3  O  4  6  9 

o  . 

3  3  7  A   O  3 

9  2  29  02 

o . 

384873 

37  7  4  25 

o . 

420459 

16  2693 

o . 

4  4  3  7  3  8 

56  75  29 

o . 

4  6  2  O  O  6 

5  8  5  O  9  6 

o. 

4  7  03  56 

3  17  19  6 

o. 

4  7  17  3  2 

5  1  69  33 

o. 

4  6  6  9  6  8 

3  6  4  17  9 

o . 

4  S  6  8  1  1 

12  9  4  18 

o. 

4  4  1  9  4  O 

3  4  9  6  8  2 

o . 

4  2  2  9  8  O 

8  2  8775 

o . 

4  O  05  1  1 

9  8  7  8  4  3 

o. 

3  7  5  O  7  4 

5  9  9  O  5  O 

o . 

3  4  7 175 

6  1  75  4  1 

o  . 

3  17  2  9  1 

6  17  4  3  6 

o. 

28567  1 

19  6  3  6  5 

o. 

2  5  3  3  3  6 

6  1  6  O  6  4 

o» 

2  2  O  O  6  4 

87  86  3  4 

o» 

18  6  4  8  8 

3  6  96  45 

o* 

15  2  8  9  5 

3  2  4  1 5  8 

o* 

1 19  6  29 

7  8  60  O  9 

o« 

O  8  6  9  9  1 

8  3  119  6 

o  .o  oo  o  o  o 
o  .o  oo  o  o  o 
o  .o  oo  oo  o 
o  .o  oo  oo  o 

o  .o  oo  o  o  o 

o  .o  oo  o  o  o 

o  .o  oo  o  o  o 

o  .o  o  o  o  o  o 

o  .o  o  o  o  o  o 

o  .o  o  o  o  o  o 
o  .o  oo  o  o  o 
o  .o  o  o  o  o  o 
o  .o  oo  oo  o 
o  .o  oo  o  o  o 

o  .o  oo  oo  o 
o  .o  oo  o  o  o 
o  .o  oo  o  o  o 
o  .o  oo  o  o  o 
o  .o  o  o  o  o  o 

o  .o  oo  o  o  o 
o  ,o  o  o  o  o  o 
o  .o  oo  o  o  o 
o  .o  oo  o  o  o 
o  .o  oo  oo  o 

o  .o  oo  o o  o 
o  . o  oo  o o  o 
o  . o  oo  o  o  o 
o  . o  oo  o  o  o 
o  .  o  o  o  o  o  o 

o  .o  oo  oo  o 
o  .  o  o  o  o  o  o 


o  o  oo  oo 
o  o  oo  oo 
o  o  oo  oo 
o  o  oo  oo 

o  o  o  oo 

o  o  o  >  o 
o  o  oo oo 

o  o  o o  oo 

o  o  o  o  oo 

o  o  o  o  oo 
o  o  oo  oo 
o  o  o  o  oo 
oo  oo  oo 
o  o  oo  oo 

o  o  oo  oo 
o  o  oo  oo 
o  o  oo  oo 
o  o  oo  oo 
o  o  o o  oo 

o  o  o  o  o  o 

o  o  o  o  oo 

o  o  oo  oo 

o  o  o o  oo 
o  o  oo oo 

o  o  oo  oo 

o  o  oo  o  o 

o  o  o  o  oo 

o  o  oo  oo 

o  o  o  o  oo 

o  o  oo  o  o 
o  o  oo  oo 


Table  I 


Re  Ci(x+Jy) 


Im  Ci(x+Jy) 


O  .  1 

1    o 

.  O 

-  1  . 

7  2  2  3  6  S 

366194 

1  . 

5  7  O  7  9  6 

3  2  6  794 

o  .  * 

1    o 

.  1 

-  1  . 

3  7  3  S  O  O 

O  O  4  4  7  7 

O  . 

7  a  O  3  9  3 

16  5  2  4  3 

O  .  1 

1     o 

.  2 

-  O  . 

926  1ST 

7  3  6  4  7  4 

O  . 

4  5  3  6  7  2 

5  9  a  a  o  4 

o  .  ■ 

1     o 

.  3 

-  o  . 

5  9  4  O  4  7 

6  3  37  O  9 

o . 

3  O  6  a  5  o 

3  3  7  S  9  6 
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2  .  O  9  2  5  7  T 

2 •  oa  9  2  O  O 

2  .  O  7  9  O  6  9 

2  .  062    18  8 

2  .  O  38  5  6  7 

2  .  o  oa  23  1 

1    .  9  7  1  22  5 

1    .  9  2  7  6  2  A 

1  .  a  7  T  5  4  2 
1.621133 

1   .  7  5  8  6  09 

1  .  69  O  22  1 
1*616282 
1.537155 

1   .  4  S  3  2  5  1 

1   .  3  6  5  O  29 

1  .  2  7  2  9  8  9 

1   .  1  7  7  6  6  T 

1   .  O  T  9  6  29 

O  .  9  7  9  A  6  4 

O  .  8  T  7  7  8  2 

O  .  7  7  5  2  O  O 

O  .  6  7  2  3  *  4 
O . 5  69638 

O  .  A  <S  3   3  O  O 

O . 3  6  8   3  3  5 

O  .  2  7  O  5  3   1 

O  .  17  5-455 

O . OA3646 
O . 004385 

o .  o  a  a  166 

O  •  1  6  7  2  6  O 


2  1  AO  6  2 

02  69  5  5 

13  38  23 

0094 37 

2  469  O  6 

0382  17 

O  2  O  3  35 

5  2  56  5  O 

347360 
30  20  7  6 

1 O  86  6  3 

3  47273 

4  757  14 

039369 

3  1  05  3  7 

6  A  OS  O  1 

8  14749 
6  8  26  33 

2  99182 
77  79  3  O 

O  1  5  3  55 

4  1  3  2  7  .4 

6  969  22 

9  O  32  4  6 

5  9  6  2  9  1 

353  1 29 
5  5  39  5  7 
5  O  27  2  6 

8  9  9  5  8  9 

3  17664 

7  4  88  O  9 

9  1  1  3  3  O 


5  7  O  7  9  6 

3  9  8  32  1 

2  2  6818 

O  5  7  24  1 


O •  6  90  5  1  4 

O . 7  2  7  5  12 

O  .  5  6  9  OS  8 

O.  4  1  5  9  O  7 

O.  2  6  6  745 

O  .  12  8  18  9 

•O.  O  O  5  2  1  6 

•O.  1  3  O  9  9  9 

•  O.  2-48753 

-O.  3  5  6  1  4  O 


3  2  6  7  9  4 
43  26  45 
177350 
5  09  O  26 
12  3  4  3  7 

9  8  28  SO 

5  5  6  O  12 

O  5  OO  24 

5  5  3  6  6  O 

7  3  9  3  4  7 

3  9  2869 

3  O  1  2  O  1 

7  5  7  9  57 

2  2  7  5  6  7 


-O.  458882    106025 


■O.  5  SO  76  3 

■O.  6  3  3  6  2  4 

•O.  7  O  7  36  3 

>0.  7  7  1  9  3  O 

O.  8  2  7  3  2  8 

O.  8  7  3  6  1  O 

•O.  9  1  O  87  6 

-O.  9  3  9  2  7  6 

•O.  9  5  9  OO  5 

O.  9  7  O  2  9  9 

O.  9  7  3  4  3  8 

•  O.  9  6  8  744 

•O.  9  5  6  5  7  2 

•O.  9  3  7  3  16 


0  4  6  6  8  2 
4  9  7  O  9  2 
4  9  3  O  2  1 
6  99  7  O  9 
6  5  5  287 

1  5  24  7  O 
6  8  6  19  2 
9  1  28  30 
O  1  7  6  29 
O  06  8  4  9 

8  26  O  7  5 

2  8  9  O  O  5 
6  1  14  6  9 

9  4  2  6  13 


-O.  9  1  1  4  O  1    6645S5 


•O. 

•o. 


8  7  9  2  8  1 
8  4  14  3  7 


4  9  03  1  1 
3  6  5  7  20 
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2  . 264668 
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2.  2  34  O  1  1 

2  .  2  OT  O  T  4 

2.  172  559 

2. 130569 

2.  061242 

2.  024760 
1 • 9  6  13  49 

1  .  ©9  1  2  6  S 

1  •  6  14  893 

1  .  732553 
1. 644693 

1  .  5  S  1  76  7 

1  .  4S  4  3  56 

1  •  3  5  2  9  56 

1  •  2  46166 

1  .  1  <4  06  6  7 

1  •  O  3  1  O  3  8 

O.  9  19  964 

O.  6  06  113 

O.  6  96161 

O.  5  8  4  77  6 

O.  4  T  4  6  29 

O.  3  6  6  3  6  2 

O.  2  G  G«5  O  7 

O.  15  7  9  69 

O  .  O  5  9  O  2  3 

•O.  O  35  66  7 


O. 

o. 


125  66  O 
2  1  O  4  3  1 


65439  O 
6171  16 
93658  2 
9320  09 
693476 

5  O  69  O  6 
20  24  56 
7832  79 

7  660  4  O 

6  3  66  99 

0998  2  1 

8  4  48  36 

6  4  3  1  9  O 
156  1 5  4 

4  4  19  16 

339  1  OS 

9  4  16  6  6 
576  3  7  4 
0766  5  2 

7  395  2  O 

0706  6  9 

5  1  1  5  9  O 

1  746  5  8 
7  1  629  4 

39  26  29 

3  567  9  3 

2  39  5  1  1 
0466  04 

4  166  54 
7765  33 

4002  6  5 

6  290  30 


1  . 5  7  O  7  9  6 
1.391  OT9 
1.213  34  4 

1 .031556 

O  .6  6  1  65  6 

O .691543 

O  .5  2  6  067 

O  . 3  6  6  02  O 

O  .212132 

O  .©  6  5  06  5 

O  •  O  74  58  5 

O  •  20  6  29  4 

O  •  3  2  9  605 

O  • 4  44  12  8 

O  • 5  4  9  54  O 

O  .6  4  556  1 

O  .  T  32  OS  5 

O  •  8  06  62  7 

O  •  6  7  5  8  2  1 

O  .  9  33  O 1  9 

0  .  9  8Q  46  1 

1  .  O  1  6  24  O 
1  .  O  4  6  S04 
1  .  O  6  5  45  1 

1  ,075330 

1  .  O  7  6  43  6 

1  .  O  69  1  1  O 

1  .  O  S3  73  5 

1  .  O  30  73  3 

1  .  O  OQ 565 

O  .  9  63  72  2 

O  •  9  2072  6 


326704 

721469 

2  7  5  5  12 
693007 
611 436 

6  3  6  5  6  4 
296  29 1 
27  7673 
O 1 4 1 65 
34  2477 

346  9  24 

62329  6 
54  06  1 3 
57  9  17  2 
19  6  687 

246  5  28 
324  O 4  6 
16 14  32 
1 56 13  1 
655  654 

609  7  22 

9  19  142 

78  6  207 

9  26  18  5 

609  1  SO 

5  04899 

3  09  9  6  3 
14  38  45 

7  09  56  2 
2  2  07  22 

1  033  43 
48  7  2  1  O 
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Re  Ci(x+Jy) 
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2  .  O  O  .  4 
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2  .  O  O  .  6 

2  .  O  O  .  7 
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2  .  O  O  .  9 

2  .  O  1  .  O 

2  .  O  1.1 

2  . O  1.2 

2  .  O  1.3 

2  .  O  1  .  4 

2  .  O  1.5 

2  •  O  1  .  © 

2  ♦  O  1  .  7 

2  •  O  1  •  e 

2  • O  1-9 

2  .  O  2  .  O 

2  .  O  2.1 

2  .  O  2.2 

2  .  O  2.3 

2  .  O  2  .  "4 

2  .  O  2.5 

2  .  O  2  .  6 

2  •  O  2.7 

2  .  O  2.6 

2  •  O  2.9 

2  .  O  3  .  O 

2  .  O  3.1 


2  •  4  5  2  66 6 

2  .  -4  <4  3  3  O  3 

2 . 4  35  22  9 

2  .  4  1  3  A  9  O 

2  .  3  e  3  16  5 

2 . 3  4  4  3  6  9 

2 . 2  9  7  2  5  6 

2  .  2  -4  2  O  2  4 
2 . 176916 

2  .  1  OS  22  5 

2  .  O  3  O  2  9  6 

1  .  9  A  5  5  2  3 

1  .  6  5  4  3  5  3 

1  .  7  S  7  2  ©  3 

1  .  6  5  4  6  5  5 

1  .  5  A  7  6  5  5 

1  .  4  3  6  3  O  5 
1.321464 

1  .  2  O  3  ©  1  4 

1  .  O©  4  O  6  O 

O . 9  6  2  9  2  2 

O  .  6  4  1  12  7 

O  .  7  1  9  4  06 

O . 5  9  6  4  6  3 

O  .  4  7  9  O  7  2 


O 

O 
O 
O 


3  6  1  S  7  3 

2  4  7  5  6  1 

1 3  6  7  6  4 

O  3  O  1  5  9 


-O. 071735 


O 
O 


166362 
2  5  9  2  2  9 


9  2  26  4  7 

77  27  6  2 

4  9  25  O  1 

25  62  9  6 

1  676  1  1 

1  4  1  ©  9  3 

4  3  9  3  4  O 
3  3  6  2  6  4 

5  3  72  34 
9  2  99  9  O 

3  9  32  9  2 

4  7  4  4  6  2 

6  6  O  1  2  5 

6  554  37 

5  5  7  O  A  A 

O  5  1  6  2  6 

7  9  6  6  9  9 

3  5  OO  6  1 

4  O  45  4  3 

6  6  3693 

6  2  5695 
9  7  2  6  4  O 
36  7  O  6  1 
03  6  2  3  1 

6  3  65  17 

3  2  6  3  S  2 
O  9  2  4  5  6 
3  9  6774 
195357 

7  1  O  6  2  O 

©  6  6  3  3  O 
9  6  T  1  2  6 


1  .  5  T  O  7  9  6 

1  .  3  6  2  654 
1 . 19  5  9  17 

1  .  O  1  O  9  T  6 

O  .  6  2  9  OO  4 

O  .  6  5  O  9  2  7 
O . 4  7  7  6  3  6 

O.  3  O  9  9  6  3 

O . 14  6  665 

O  .  O  O  5  4  6  6 

O  .  1  5  1  9  O  7 
O . 2  6  9  9  9  9 

O  .  4  1  Q  2  5  6 
O . 5  3  9  2  3  9 

O  .  6-49579 

O . 7  4  9  9  7  6 

O  .  640  19  6 

O  .  9  2  O  O  7  6 

0  .  9  6  9  5  16 

1  .  046476 


0  9  6  9  6  4 
13  5  12  9 

1  6  3  O  5  7 
1  6  O  97  5 

16  9  14  2 

1  ©  7  6  7  3 

17  7  531 
1 5  6  5  2  9 
1 3  1323 
O  9  6  4  O  6 

O  5  4  3  1  9 

O  O  5  6  2  3 


3  26  79  4 

4  7  1  8  6  O 
6  5  12  8  3 

3  07  7  6  3 

2  7  2599 

8  18  122 
156  4  15 

5  9  9  8  2  9 

4  3  7  9  9  2 

5  5  3  08  1 

155  17  5 

5  4  7  9  8  1 

2  04  O  3  8 

0  8  1  A  9  4 

3  2  1  O  70 

6  O  6  7  4  4 
3  O  1  6  8  3 
A  2  7  5  O  4 
5  1  9  3  OO 
3  6  2456 

5  9  9  2  OS 

1  ©  26  4  O 

6  5  13  13 

1  9  7  ©  O  6 

5  O  7  5  6  5 

349495 

9  O  5  ©  7  3 
©357  12 
O  7  22  4  7 
3  6  13  7  1 

5  5  3657 

6  6  7  6  26 
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Table  I 


Re  Ci(x+Jy) 


Im  Cl(x+Jy) 


2.1  O  .  O 

2.1  O.I 

2.1  O  .2 

2.1  O  .3 

2.1  ©  .  4 

2.1  O  .S 

2.1  O  .  6 

2.1  O  .  T 

2.1  O  .  S 

2.1  O  .  9 

2.1  1  .© 

2.1  1.1 

2.1  1.2 

2.1  1.3 

2.1  1  .  4 

2.1  1.5 

2.1  1.6 

2.1  1  .  T 

2.1  1.6 

2.1  1.9 

2.1  2  .  O 

2.1  2.1 

2.1  2.2 

2.1  2.3 

2*1  2  .  4 

2.1  2.5 

2.1  2.6 

2.1  2.7 

2.1  2.6 

2.1  2.9 

2.1  3  .  O 

2.1  3.1 


2  .  6  .43  3  1  O 

2  .  6  A  O  A   3  5 

2  •  6  25  6  3  O 

2,601560 

2  ,567733 

2  .  5  -2  A  5  O  2 

2  .  4  7  2  O  7  O 

2  .  4  1  06  ©  9 

2  .  3  *  06  6  3 

2.2  62  349 

2 . 17  6 139 

2  .  O  S  2  5  5  8 

1  .  9  62  O  6  2 
1 .875239 

1  .  7  6  2  7  O  2 

1  .  &  AS    1  08 

1  .3231  49 

1 . 3  97552 
1  •  2  69  O  6  7 
1  •  136468 

1 . 006538 

O  .  8  7  A  O  6  8 

O  .  7  4  1  8  3  1 

O  .  6  1  06  7  1 

O  .  4  8  1  3  O  1 

O  .  3  5  4  4  9  2 

O  .  2  3  09  7  3 

O  .  1  114  4  2 

-O. O  03  4  4  2 

-O. 1 13058 


O 
O 


2 16  8  3  3 
3  1  A   2  A   O 


5  O  90  7  5 
19  117  6 

459  1  O  8 
3944  8  O 

12  82  43 

6  2  92  1  9 

8  3  3472 
80  92  6  O 
6  4  70  6  3 
79  59  55 

62  55  6  2 
06 69  7  O 
2598  5  8 
2  O  28  4  1 

4  59138 

O  1  O  3  1  O 
376  3  7  9 

13  3  18  6 

9  604  6  8 

349466 

09  O  1  18 
6  4  6  4  4  7 

5  16889 

6  6  46  36 
O  9  34  6  8 

6  2  9585 
9725  8  1 
OS  7  1  9  8 
2  2  7699 
9  2  7776 

48  79  6  3 
76  64  39 


1  •  S  70  79  6 
1*373622 
1  •  1  7T  489 
O  >  9  8  3  428 
O  *  7  9  2  446 

O .  «  O  53  1  a 
O . 4  23376 

O.  2  4  7  3  O  1 

O  .  O  7  8  1  2  1 

O  .  O  8  3  SO  1 

O.  2  37  568 

O.  3  8  2  551 

O.  5  18  19  2 

O.  6  A  A  OO  3 

O  .  7  5  9  572 

O . 8  64  55  8 

O . 9  5  6  693 

0  4  1  78  2 

1  1  3  70  O 
1 7  4  394 

2  2  3  88  1 
2  6  2  2  4  3 

2  8  9  6  3  O 

3  O  6  2  57 
3 12  399 

3  O  6  39  O 
2  9  4  6  2  1 
2  7  1536 
2  3  9  626 
19  9  431 

151S28 
O  9  6  53  6 


326  79  4 
069  1  17 

4  1  7  6  24 
44  6  68  1 

5  9  1  O  49 

3  3966  4 
O  26  4  46 
90  1  17  3 

56  4  57  3 
2  6  3  4  37 

7  38  6  29 
80  389  1 
18  5  3  8  6 

6  5  1  59  7 
6  8  139  4 

6  7  07  45 

7  7  05  57 

4  1  9  5  SO 
609  4  7  O 
6  9  9  1  18 

17  6  664 

1  7  6  3  O  7 
6  9  4  3  36 

5  6  OS  7  6 

2  8  3  4  79 

3  9  9  8  55 
5  1  4  58  O 
O  2  9  8  66 
5  7  28  06 
13  26  07 

9  2  4  7  7  2 
O  04  19  1 
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Table  I 


Re  Ci(x+Jy) 


Im  Ci(x+Jy) 


2.2  O  .  O 

2.2  O.I 

2.2  O  .  2 

2.2  O  .  3 

2.2  O  .  4 

2.2  O  .  5 

2.2  O  .  6 

2.2  O  .  T 

2.2  O  .  6 

2.2  O  .  9 

2.2  1  .  O 

2.2  1.1 

2.2  1.2 

2.2  1.3 

2.2  1.4 

2.2  1.5 

2.2  1  .  e 

2.2  1  .  7 

2.2  1  .  S 

2.2  1.9 

2.2  2  .  O 

2.2  2.1 

2.2  2.2 

2.2  2.3 

2.2  2.-4 

2.2  2.5 

2*2  2.6 

2  •  2  2.7 

2*2  2  •  8 

2*2  2«2 

2.2  3  .  O 

2.2  3.1 


2 

2 
2 
2 

2 

2 
2 
2 
2 
2 

2 

2 
2 
1 
1 

1 
1 
1 
1 
1 

1 

O 
O 

o 
o 

o 
o 
o 
o 
o 

o 

o 


S  4  7  7  1  1 

e  4  2  3  O  3 

5  2  6  i  o  4 
7  9  9 19  5 
7  6  17  12 

7  13  6-45 

6  5  5  8  4  3 
5  6  6  O  O  9 
5  1  O  7  O  7 

-4  2  «4  3  5  6 

3  2  9  4-42 

2  2  6-495 
1  1  6  1  O  5 
9  9  8  9  15 

5  7  5  6  1  3 

7  «4  6  9  3  O 
6 13  6  3  5 

4  7  6  5  3  O 

3  3  6  4  3  9 

1  9  -4  2  O  7 

O  5  06  9  2 
9  OS  7  5  5 
7  6  3  2  5  7 

6  2  1  O  -4  7 
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2  •  3  2-1 

2-3  2-2 

2*3  2-3 

2-3  2  •  4 

2*3  2*5 

2*3  2-6 

2-3  2«7 

2-3  2-8 

2'3  2*9 

2*3  3  'O 

2*3  3«1 


O 
O 

o 

1 

1 
1 
1 

2 
2 

2 
2 
3 
3 
3 

3 
3 
3 
3 

3 

4 
A 

A 

3 
3 
3 
3 

3 
3 


o  o  o  oo  o 

2  9  2  3  O  7 

5  3  3  O  5  O 

3  7  O  6  7  7 
15  3  6  5  6 

A  3  O  A   9  O 

6  9  9  7  2  4 
9  5  9  9  5  3 

2  09  3  5  6 

4  4  3  15  3 

6  7  3  6  6  6 

3  3  5  3  O  S 
O  3  2  O  7  4 

2  6  3  O  3  2 

4  2  7  5  4  7 

5  7  4  3  O  4 

7  O  4  3  O  5 

3  15  6  2  4 
9  0S  463 

9  3  2  6  4  5 

O  33  12  3 

O  7  4  9  7  3 

O  9  3  3  9  7 

O  9  3  7  19 

O  7  6  3  7  9 

O  4  1  9  3  3 

9  9  1  O  4  6 

9  2  4  4  3  5 

3  4  3  114 

7  4  7  8  3  7 

6  39337 
5  2  OO  7  3 


OO  OO  OO 

4  3  114  5 
9  9  75  3  O 
6  8  75  4  2 
60  8  4  9  8 

5  80S  7  O 
77  46  2  5 
9  5  6  3  6  5 
3  17  2  5  4 
OO  5  6  3  4 

8  9  2  4  3  7 
70  1 O  2  8 

44  03  17 

05  6  4  59 

45  32  15 

2  2  4  3  4  6 
O  9  36  5  3 

9  934  7  9 

3  8  59  O  7 

6  O  24  6  5 

22  55  3  1 

5  1 18  32 
86  72  11 

3  8  3  14  1 

4  9  3939 

6  3  07  9  3 
4  3  4377 
34  7  3  3  O 
4  90S  6  O 
O  9  59  8  S 

6  1  22  4  4 

2  O  OO  4  4 


O 
O 
O 
O 
O 

O 

o 
o 
o 
o 

o 
1 
1 
1 
1 

1 

2 
2 
2 
2 

3 
3 
3 
3 
3 

4 
4 
4 
4 

4 

5 
5 


OOOOOO 

O  O  9  507 

O  3  7  9  6  5 

0  8  5  1  8  5 

1  S  O  35  3 

2  3  4  53  1 

3  3  566  3 

4  5  3  5  7  9 

5  8  7  497 

7  3  6  5  3  4 

8  9  9  7  O  6 

0  7  5  9  4  3 

2  6  4  O  8  9 

4  6  2  9  1  8 

6  7  1  13  7 

8  8  7  4  O  2 

1  1  O  32  1 

3  3  8  4  7  1 

5  7  O  4  O  2 

8  O  4  65  2 

0  3  9  7  6  O 

2  7  4  2  6  8 
5  O  6  7  4  O 

7  3  5  7  69 

9  5  9  986 

1  7  8  07  3 

3  8  8  7  6  8 
5  9  O  37  7 
7  8  3  2  8  2 
9  6  4  945 

1 3  4  922 

2  9  2  359 


0000  OO 

2  9  2  19  3 

8  1 13  26 

9  6  389  7 

3  5  2931 

1  5  2809 

4  07  19  3 

2  2  35  17 
83  02  58 

4  5  6  3  3  5 

985363 

3  3  13  16 

4  7  6  4  25 
1  06  8  6  5 

77  7  146 

5  29883 

8  9  4  2  14 
18  3  19  7 
O  OS  3  OS 

9  2  7  6  06 

14  3  3  6  7 

16  4  7  24 

3  5  14  7  6 

2  5  6  4  67 

6  8  5  3  17 

3  9  3  8  8  2 
37  3  O  54 

5  6  23  56 
O  8  3  O  4  3 

7  6  4  6  5  1 

0  10021 
9  13951 
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Table  II 


Re  Si(x+Jy) 


Im  Si(x+Jy) 


2*9  O.  O 

2*9  O.I 

2*9  O.  2 

2*9  O.  3 

2*9  O  •  -4 

2-9  O  •  5 

2.9  O  •  6 

2.9  O  •  7 

2-9  O  •  6 

2-9  O  •  9 

2  •  9  1  •  O 

2-9  1*1 

2-9  1-2 

2-9  1-3 

2-9  1*4 

2-9  1  •  S 

2-9  1  •  6 

2-9  1  •  7 

2-9  1  •  6 

2-9  1  •  9 

2-9  2  •  O 

2-9  2-1 

2-9  2-2 

2-9  2-3 

2-9  2  •  4 

2-9  2-5 

2*9  2-6 

2-9  2  •  7 

2*9  2  •  © 

2*9  2  •  9 

2*9  3  •  O 

2*9  3*1 


O 
O 
O 
O 
1 

1 
1 

2 
2 
2 

2 
3 
3 

3 
3 

3 
3 
4 
A 
A 

A 
A 
A 
A 

A 

A 
A 
A 
A 

3 

3 
3 


o  o  o  o  o  o 

3  12  115 

6  2  2  5  3  4 

9  2  9  5  7  3 

2  3  15  7  1 

5  2  6  9  O  A 
8  1  3  9  9  6 
O  9  1  3  2  6 

3  5  7  4  5  2 

6  1  O  9  9  9 

a  5  o  6  ©  a 

O  7  5  3  3a 

2  a  3  a  7  2 

4  7  5  3  2  T 
6  4  8  a  6  O 

8  O  3  7  5  4 

9  3  9  A  2  O 
O  5  5  A  O  2 
15  13  8  1 
2  2  7  1  7  4 

2  8  2  7  3  7 

3  1  a  1  6  1 
3  3  3  6  7  3 
3  2  9  6  3  1 
3  O  6  5  2  4 

2  6-4963 
2  O  5  6  7  9 
12  9  5  14 
O  3  7  4  1  4 
9  3  O  4  2  4 

a  09  6  7  4 
6  7  6  3  7  6 


oooo oo 

5  3  39  OO 
7  4  97  03 

4  3  39  17 

46  75  4  2 

7  4  72  3  9 

5  2  55  12 
77  96  4  6 

8  2  25  35 
4  9  20  2  2 

7  O  OO  1  2 
2  8  76  02 
1 18  2  2  7 
34  7  O  3  1 

8  1 14  3  7 

4  9  5  1 3  7 

02  5  1  2  O 

1  6  95  O  5 

3  1  1  a  a  1 
8  8  6  2  O  8 

7  6  49  17 

6  O  1  1  27 
13  4  4  7  2 

47  8  3  3  7 

4  14  4  3  9 

7  290  OS 
6  3  1  O  2  6 
30  32  13 
6  3  9  4  5  2 
23  1 9  02 

6  7  SO  8  6 

2  6  O  1  7  O 


o 

•  o  oo  OO  o 

O  O  OO  OO 

o 

. O  1  O  32  2 

8  4  7  3  29 

o 

.  O  4  1  2  2  2 

2  26  2  03 

o 

. O  9  2  49  1 

17  14  7  2 

o 

.16  3  786 

4  a  4  3  O  1 

o 

.25463  1 

3  3  19  8  9 

o 

.36441 8 

8  5  8  3  6  O 

o 

.49241  6 

77  54  6  3 

o 

.637772 

8  9  9  8  IS 

o 

.7  9  9  52  1 

58  &   076 

o 

.97659  1 

O  2  1  O  9  1 

1 

.16  7  6  1  1 

2  7  6  9  11 

1 

.3  7  192  3 

1  28  4  06 

1 

.587587 

4  9  4  6  O  1 

1 

.813395 

4  7  OO  14 

2 

.047878 

©  5  1  6  30 

2 

.28952  1 

07  9  3  3  1 

2 

•S36766 

5  024  69 

2 

•  7  8  8  04  1 

8  8  26  43 

3 

O  4  1  74  a 

04  2557 

3 

.29629  1 

5  6  4  50  9 

3 

•  5  5  o  oa  6 

4  5  29  6  O 

3 

•  8  O  1  5  67 

66  23  25 

4 

•  O  4  9  2  O  2 

4034 23 

4 

•  2  9  1  5  O  1 

139  28  3 

4 

.  5  2  7  02  8 

18  4  3  6  2 

4 

.75441  1 

8255  1  O 

4 

.972353 

6  8  6  699 

5 

.  1  7  9  636 

6  6  46  O  6 

5 

.375141 

16  7-4  03 

5 

.557834 

59  5  2  26 

5 

.726797 

O  O  7  144 
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Table  II 


y 


Re   Si(x+jy) 


Im  Sl(x+Jy) 


3  •  O  O  •    O 

3  •  O  O  •     1 

3  •  O  O  •    2 

3  •  O  O  •    3 

3  •  O  O  •    A 

3  •  O  O  •    5 

3  .  O  O  •    6 

3  .  O  O  •    T 

3  •  O  O  •    6 

3  .  O  O  •    9 

3  •  O  1   •    O 

3  .  O  1  •     1 

3  .  O  1   •    2 

3  •  O  1«3 

3  •  O  1.-4 

3  .  O  1.5 

3  .  O  1.6 

3  •  O  1.7 

3  .  O  1.8 

3  .  O  1.9 

3  •  O  2   .   O 

3  .  O  2.1 

3  •  O  2.2 

3  •  O  2.3 

3  •  O  2.-4 

3  •  O  2.5 

3  •  O  2.6 

3  •  O  2.7 

3  •  O  2.8 

3  •  O  2.9 

3«0  3-0 

3.0  3.1 


O 
O 

O 
O 
1 


1 

2 
2 
2 

3 
3 
3 

3 
3 

4 
A 
A 
A 
A 

A 
A 

A 
A 
A 

A 

A 
A 
A 
A 

3 
3 


OOOOOO 
3  3  3  6  2  1 

665403 
9  9  3  5  15 
3   16    1  5  S 


OO  OOOO 
9  2  48  17 
OS  77  3  8 
SO  79  9  2 

S  S  3  A  6  A 


631570   1619  15 


9  3©  O  3  9 

2  3  3  9  2  O 

5  17  6-41 

T  6  7  7  19 

O  4  2  7  6  T 

2  ©  1  5  O  5 
5  O  2  7  6  8 
7  O  5  5  1  5 

a  a  a  6  3  5 

0  5  1  9  5  5 

1  9  A  2  A  O 

3  1  5  2  O  5 

4  1  4  5  O  7 
-491957 

5  4  7  5  13 
S  a  1  2  8  -4 
5  9  3  5  2  3 
5  8  4-629 
5  5  5  1-4  2 

5  O  5  T  3  5 
4  3721  1 
3  5  O  4  9  3 

2  4  6  6  2  O 
1 2  6  7  3  3 

9  9  2  O  7  2 

6  4-3958 


37  48  6  3 

08  55  9  3 
S662  03 

7  6  259  1 

8  2  1  2  9  O 

5  3  75  39 

3  7  02  8  6 

2  5  6598 

5  8  5  3  9  6 

1  3  8  3  O  7 

9  7  3668 

2  1  8  4  O  1 

7  4  1  4  O  a 

6  9  116  2 

a  8  9  5  6  O 

08  3  1  9  3 
O  6  26  O  6 

6  6  9  1  4  1 

7  1  79  6  4 

67  45  6  2 

5  3  02  6  5 

7  3  04  IO 
2  16  17  2 

6  4  7993 

08  50  O  1 
ao  04  12 


O 
O 
•O 
O 
O 

O 

•o 
o 
0 

-o 

1 

•  1 

•  1 

•  1 
■  1 

-2 
•2 
■2 
•3 
•3 

•3 
■3 
■4 
•4 
'4 

•4 
'5 
•5 
•5 


6 
6 


OOOOOO 

O  1  1  2  O  7 

0  4  4  7  5  5 

1  OO  4  1  6 
17  7  8  17 

2  7  6  436 

3  9  561  2 

5  3  4  54  5 

6  9  2  3  O  6 

8  6  7  QA   O 

O  5  9  9  7  8 

2  6  7  4*3 

4  6  8  8  6  1 

7  2  2  772 

9  6  7  6  3  8 

2  2  1856 

4  8  3  779 
7  5  1  7  O  6 

0  2  3  9  1  7 

2  9  8  6  7  6 

5  7  4  2*3 

6  4  6  892 

1  2  O  9  1  7 

3  8  6  6-49 
6  5  O  4  6  6 

9  O  4  60  7 

1  50  1  7  9 

3  6  5  17  1 

6  0  6  4  6  2 


0  O  OO  OO 
6  5  3  O  6  5 

1  18  574 
48  9  27  2 
16  1  1  17 

6  7  9  128 
66  9  3  42 
9  6  4  8  9  7 
4  6  5  692 
3  8  2  6  55 

1  09  6  26 
O  7  9  9  8  1 

3  9  2621 
15  6  8  9  1 

4  6  6  295 

9  17  166 
57  8  573 
3  17969 
38  4  153 
14  7  353 

8  9  S  2  12 

5  8  3279 
439  3  37 

3  2  236  3 

7  3  9  26  1 

4  2  5  6  66 
4  O  09  4  5 
4  1  22  OS 

6  8  7  4  4  1 


816831   923793 


O  1  5  1  6  5 
1 9  6  4  6  4 


44  367  5 
4  58  35  3 
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Table  II 


y 


Re   Si(x+Jy) 


Im  Sl(x+Jy) 


3  *      ' 

1            O  • 

O 

3»     * 

1          o  • 

1 

3  •     ' 

1          o  • 

2 

3  •      ■ 

I          o  ■ 

3 

3  '     1 

1           o  • 

4 

3   *    " 

!             O* 

5 

3  .     - 

I             o* 

6 

3    •     ' 

r         o* 

7 

3   •    " 

1          o  * 

e 

""5       *         * 

i         o  • 

9 

3  *     1 

i          i  • 

o 

3  -     1 

\          i  • 

i 

3  *     ' 

I          i  • 

2 

3  •     1 

i          i  • 

3 

3  •     " 

i          i  • 

41 

3  •    i 

i          i  • 

5 

3   •     " 

1          i  • 

6 

3   •     ' 

1          1.* 

T 

3  •    " 

i          i  * 

a 

3   •      ' 

i          1  • 

9 

3  •     " 

I             2  • 

O 

3  •     ' 

I            2  • 

1 

3  •     " 

I             2  ' 

2 

3  •     ' 

I             2  • 

3 

3  •     ' 

I             2  • 

4 

3  •     ' 

I            2  • 

5 

3  *     ' 

i            2  • 

e 

3  •     ■ 

>             2  • 

7 

3  •     ■ 

1             2  • 

8 

3  '     ' 

1             2  • 

9 

3  '      ■ 

i         3  * 

O 

3*     ' 

1             3  • 

1 

o  •  o  o  o  o  o  o 

O  '35697   1 

0  *  7    1    194* 

1  •  O  6  2  9  3  <4 
1  •  4  O  7  9  8  6 

1  '745188 

2  *  O  7  2  ©  8  3 
2  #3  ©  S  6  ©  5 
2  •6914©9 

2  *9  7  9  -4  ©  S 

3  '251  1  T  6 
3  *5  O  5  1  6  S 
3  '7  4  O  2  O  2 

3  *9  5  5  1  S  2 
A  *1  4  9  O  3  4 

4  *3  2  1  O  1  3 
*  *4  7  04  OS 
4  •596694 
4  *6  9  9  5  1  1 
4  *T  TS  6  5  9 

4  *  ©  3  4   1  O  O 

4  *  ©  65  9  6   1 

4  *  S  T  4  5  2  S 

4  •  S  6  O  2  4  3 

4  *  S  2  3  7  O  2 

4  #7  6  5  6  4  5 

4  '68695S 

4  '5  ©  ©  6  46 

4  '471S54 

4  *3  3  7  a  3  2 

4  *  1  a  7  9  33 

4  *0  2  3  6  05 


OO  OO  OO 

3  1  06  9  7 

13  7  2  9  4 

39  70  4  7 

6  966  5  7 

3  9  4663 

32  76  9  6 
O  9  28  2  7 
7a  1  9  7  1 
O  6  8  8  O  9 

5  5  40  17 
2807  2  1 

33  89  4  O 
•485194 

7  117  35 

7  O  8  2  3  9 
16  8  1 02 

9  O  07  7  7 

7  2  15  3  4 

09  97  4  6 

55  72  36 

a i eo  9  7 

7  2  1  7  O  7 

9  2  05  46 
39  43  2  7 

8  2  13  44 
8  5  7  127 
37  92  37 
76  5  O  7  4 
27  7  3  43 

6  3  85  56 
88  24  29 


O 
•O 
•O 
•O 
•O 

>o 

•O 
•O 
■O 
■O 

-  1 

•  1 
■  1 
'  1 

2 

•  2 
-2 
'2 

3 
3 

3 
4 
4 
4 


5 
5 
■5 
6 
6 

6 
6 


O  OO  OO  O 
O  1  2  1  6  a 

0  4  8  58  9 

1  O  9  O  1  8 
19  3  04  5 

3  OO  1  O  3 

4  2  9  467 

5  80  2  67 

7  5  1487 
9  -*  1  97  8 

1  SO  46  2 

3  7  5  547 
6 1 573  5 

8  6  9  43  1 
1 3  4  959 

4  1  O  5  7  2 

6  9  4*67 

9  8  4  7  9  7 

2  7  9  68  5 

5  7  7  237 

8  7 5559 
1 7  2  7  6  8 

4  6  7  OOS 

7  5  6  46  1 
O  3  9  36  1 

3  1  4  009 

5  7  8  782 

8  32  14  6 
O  7  2  667 

2  9  9  O  1  8 

5  O  9  99  1 
7  04  SOS 


0  O  OO  OO 
048  25  1 

7  9  4  1  6  O 
669  28  4 

8  1  4  670 

1  9  57  S  O 

9  2  7995 
77  77  1 8 

7  94  5 16 
O  2  O  7  18 

2  1  6  09  4 
S  2  7  2  13 
O  2  3  4  26 
O  1  4  57  4 

O  59  288 

5  6  7  349 

8  9  49  63 

8  2798  1 

34  5  2  26 

5  5  2  16  1 

6  7  3  8  5  1 

9  9  6  2  55 

6  4  5  4  5  © 
O  9  6  1  3  O 

303306 

3  5  4  5  6  O 

S  A  4  A   3  O 

7  7  7  7  09 
2  14 144 

073710 

5  28  68  4 
6 16  679 
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Table  III 


Cia(x,y) 


Sia(x,y) 


o ..  o  o.i 

O  .  O  O  .  2 

O  .  O  O  .  3 

o  .  o  o  .  4 

O  .  O  O  .  5 

O  .  O  O  .  6 

O  .  O  O  .  7 

o .  o  o  .  s 

O  .  O  O  .  9 

O  .  O  1  .  o 

o .  O  1.1 

O  .  O  1.2 

O.  O  1.3 

O.   O  1  .  4 

O  .  O  1  .  s 

O.  O  1.6 

O.  O  1  .  T 

O.   O  1.8 

O.   O  1.9 

O.   O  2  .  O 

O.   O  2.1 

O.   O  2.2 

O.   O  2.3 

O.   O  2.4 

O  .  O  2.5 

O  .  O  2-6 

O  .  O  2  •  T 

O  •  O  2  .  S 

O  •  O  2.9 

O  .  O  3  .  O 

O  .  O  3.1 


•  1  .  7  2  T  8  6  8 

'  1  .  O  -4  2  2  O  5 
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2  3  7  2  6  O 

2  2  09  7  2 

2  O  2  6  9  9 

18  3  2  7  8 

16  2  3  5  8 

1  4  O  3  9  7 

1  1  T  6  5  7 

O  9  A  A  O  2 

O  7  OS  9  2 

O  A  7  3  8  O 


5  2  20  2  8 

5  5  8  8  9  2 

6  6  9  6  9  2 
15  5  3  8  2 

0309  5  3 

6  709  1  1 
2  3  4  1  5  9 
9  7  15  4  5 
SO  60  35 

7402  2  O 

7  1  02  5  9 
4  965  8  2 
2  4  4  1 7  5 

0661 2  6 

1 14  3  8  4 

4  17  4  8  6 

7  O  68  2  7 

4  O  59  O  7 

6  5  OO  7  O 

876452 

7  5  5448 

5  2  5  2  4  2 

7  2  05  O  6 
4  9  3  O  3  6 

1 13  3  4  7 

8  3  9  3  2  5 


o  ■ 

o  oo  ooo 

O  O  OO  03 

o  . 

O  OO  O  9  2 

090606 

o  . 

O  OO  7  3  O 

8  8  9  O  18 

o  . 

O  O  2  43  4 

4  58  66  2 

o  . 

O  O  5  6  6  6 

O  3  2  1  40 

o  . 

O  1  O  8  1  2 

3  7  068  7 

o  . 

O  1  8  1  6  8 

12  7  ISO 

o  . 

.  O  2  7  92  6 

88  S  26  5 

o  . 

.  O  4  O  17  6 

7  8  059  5 

o  . 

.  O  5  4  9  1  3 

9  8  03  8  6 

o  < 

.  O  7  2  O  3  O 

©7  7  2  28 

o  . 

-  O  9  1  34  7 

6  6  066  1 

o  - 

-  1  12  6  15 

9  3  39  O  8 

o  • 

-  1  3  5  535 

18  9  2  44 

o  « 

-  1  59  76  7 

1  8  29  8  1 

O  ' 

•  1  8  4  949 

5  O  3  9  22 

o  « 

-  2  1  O  7  O  7 

8  7 15  32 

o 

•236666 

9  05  6  27 

o  « 

>  2  6  2  459 

271116 

o 

•  2  ©  7  73  3 

2 16  6  55 

o  • 

■  312158 

6  O  26  20 

o  • 

-33543  1 

5  5  6  6  16 

o 

-357277 

9  15  59  9 

o 

-377455 

6  16  19  6 

o 

-395756 

18  77  79 

o 

-  4  1  2  OO  5 

489975 

o 

•  4  2  6  06  3 

8  19  7  32 

o 

4  3  7  8  2  5 

4  9  7  1 02 

o 

-447218 

O  2  26  6  5 

o 

-  4  5  4  2  O  O 
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o 
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o 

.  4  6  O  92  6 

4  4  7  2  3  1 
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2  .  O  O  •  4 

2  •  O  O  •  5 

2  •  O  O  •  6 

2  .  O  O  •  7 

2  •  O  O  •  S 

2  •  O  O  •  9 

2  •  O  1  .  O 

2  •  O  1.1 

2  •  O  1»2 

2  •  O  1.3 

2  .  O  1.-4 

2  •  O  1.5 

2  .  O  1.6 

2  .  O  1.7 
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2  •  O  2.3 

2  •  O  2  .  4 

2  •  O  2.5 

2  •  O  2»6 

2  •  O  2-7 

2  •  O  2  •  S 

2  •  O  2-9 

2  •  O  3  •  O 

2  •  O  3  •  1 


O  .  1  5  A   5  7  7 

O  .15  5  8  2  2 

O  .  1  5  9  5  O  2 

O  .16  5-45-4 

O  .  1  7  3  4  1  A 

O  •  1  8  3  O  3  9 

O  -19  3  9  1S 

O  -2  O  5  5  9  9 

O  »2  1  7   6  O  T 

O  -2  2  9  4  6  T 

O  %  2  A   O  T  2  1 

O.  2  5  O  9  A  A 
O . 2  5  9  7  5  6 

O  .  2  6  6  8  3  1 

O  .  2  7  1  9  O  O 

O  .  2  7-4757 
O . 2  7  5  2  5  7 
O • 2  7  3  3  14 

O  •  2  6  8  8  9  8 

O  •  2  6  2  O  3  2 

O  •  2  5  2  7  8  5 

O  •  2  4  12  6  8 

O  •  2  2  7  6  2  7 

O  •  2  1  2  O  A   O 

O  •  1  9  A  7   O  7 

O  •  17  5  8  5  1 

O  •  1  5  5  7  O  S 

O  •  13  4  5  2-4 

O  •  1  1  2  5  S  1 

O  •  O  9  O  O  A  4 

O  .    O  6  7  2  5  5 

O  .  O  4  4  -4  3  3 


04  6  A  5  2 
3  6  8  4  8  2 

6  5  29  1  1 

2  O  16  9  5 

9  9  3  O  6  3 

7  3  36  6  O 

5  1  2  S  6  7 
4489  O  6 

3  2  1  8  9  6 

17  18  16 

18  6  8  8  7 

3  9  9  6  2  7 
7  O  1  7  3  9 

4  2-448  1 
68  65  7  6 

87  99  4  2 

7  5  1  4  O  7 
5642 4  8 

8  O  37  7  1 

8  4  336  1 

9  2  6  6  8  7 
7  5  65  6  O 
9  189  44- 
3  16  4  7  9 
7  3  7  8  O  6 

6  5  3  17  1 
2  9  5  2  1-4 

06  28  8  9 
2  6  8  4  6  1 
2  3  6  3  5  2 

7  5-4189 

8  7  O  3  8  6 


o 

■  o  oo  ooo 

O  O  OO  03 

o 

•  O  OO  08  3 

125  387 

o 

>  O  O  O  6  6  O 

O  5  1  O  12 

o 

'  O  O  2  2  O  O 

2  3  8  49  O 

o 

'  O  O  5  1  2  6 

3  8  3  14  2 

o 

•  OO  9  7  9  5 

5  5  25  22 

o 

■  O  1  6  48  5 

O  8  8  3  4  4 

o 

•  O  2  5  3  8  3 

8  9  9  1  16 

o 

■  O  3  6  5  8  9 

1 9  26  88 

o 

•  O  5  O  1  O  8 

19  9  5  3  1 

o 

-  O  6  5  8  6  A 

O  7  8  6  88 

o 

•    O  8  3  7  04 

9  9  9  662 

o 

■  1  03  4  1  5 

3  4  3  7  6  9 

o 

•  12  4  7  2  8 

O  3  6  6  8  4 

o 

' 14  7  337 

16  9  6  33 

o 

•  1  7  O  9  1  O 

2  4  3  3  3  1 

o 

-  1  9  5  09  9 

56  6  39  6 

o 

•219552 

4  9  7  5  40 

o  • 

•  2  A  3  9  2  O 

3  T  4  4  1  O 

o  - 

•  2  6  7  866 

O  7  6  5  O  8 

o 

•  2  9  1  O  7  O 

2  5  13  7  6 

O  ' 

'313236 

28  39  1  © 

o  • 

'  3  3  4  O  9  4 

1  19  8  5  2 

O  ' 

3  5  3  A  O  3 

O  68  1  7  O 

O  ' 

3  7  O  9  5  3 

7  09  SOS 

O  ' 

3  8  6  5  89 

O  3  5  O  7  7 

o  ■ 

A   OO  1  O  4 

9  2  3321 

o  • 

4  1  1  4  5  O 

O  6  6  6  6  3 

o  - 

4  2  O  5  2  5 

4  2  7  7  O  6 

o  < 

4  2  7  2  8  3 

3  09  9  4  4 
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2.1  O  •  O 

2.1  O.I 

2.1  O  .  2 

2.1  O.  3 

2.1  O.  4 

2.1  O.  5 

2.1  O.  6 

2.1  O.  T 

2.1  O-  S 

2.1  O.  9 

2.1  1..  O 

2.1  1.1 

2.1  1.2 

2.1  1.3 

2.1  1  .  <4 

2.1  1.5 

2.1  1.6 

2.1  1  .  7 

2.1  1  .  a 

2.1  1.9 

2.1  2  .  O 

2.1  2.1 

2.1  2.2 

2.1  2.3 

2*1  2  .  -4 

2.1  2.5 

2.1  2.6 

2.1  2  .  T 

2.1  2.6 

2.1  2.9 

2.1  3 .  O 

2.1  3.1 


O . 15  2  5  46 

O  .  15  3  676 

O  .  1  5  T  O  1  6 
O . 16  2  4  2  2 
O . 169663 

O . 178433 

O  .  16  8  3  65 

O  .  1  9  9  O  5  5 

O  .  2  1  O  O  7  3 

O . 220966 

O  .  2  3  13  7  1 

O . 240633 

O  .  2  4  9  O  1  5 

O  .  2  5  5  6  O  4 

O  .  2  6  O  3  3  9 

O  .  2  6  3  O  1  6 
O . 2  6  3  4  6  5 
O . 2  6  16  5  3 

O  .  2  S  7  -I  7  9 

O  .  2  S  097  2 

O  .  2  4  2  1  ©  6 

O  .  2  3  12  17 
O . 2 1 6 19  5 

O  .  2  O  3  2  ©  2 
O . 16  6  6  6  5 

O  .  1  ©S  5  5  1 
O . 149 16  4 

O  .  1  2  6  7  4  O 

O  .  1  07  5  1  9 

O  .  O©  5  7  49 

O  .  O  63  67  3 

O  .  O  4  1  5  3  3 


4  99©  5  © 

1  7  45  6  O 
22  4  1 24 
•466469 
47S2  7  1 

02  29  7  6 
©  923  24 
7  3  59  7  1 

62  6©  4  © 

05  ©2  6  O 

361951 
9  6  1  4  02 

6  1  S  1  O  4 
22  16  55 

495486 

26  6©  5  1 

5  O  46  6  6 

47  ©4  O  © 

43945  1 

4637  2  © 

766173 
SO  99  39 
5447  30 
373©  67 

067243 

3  15271 

6847  O  9 
129384 
789  6  7  3 
1  O  1  2  6  5 

22  30  66 
788  16  9 


O.  OOO  OOO 

O.  OOO  07  5 

O*  O  OO  59  9 

O*  O  O  1  99  8 

O  .004659 

O.  O  O  8  9  1  4 

O.  O  1  5  02  2 

O.  O  2  3  1  66 

O.  O  33  44  8 

O.  O  4  5  8©  © 


O  O  OO  04 

407676 
O  1  6  9  22 
139  557 
©  1  ©  7  5© 

28  68  55 
25  239  6 
58  54  78 
53  O  157 
178  17  5 


O.  060426   635142 

12  1 680 
17  49  23 

1 3  3903 
178  625 

3  1  9049 
©7  167  1 
O  99  4  28 
8  1  3  16  4 
©3  3  355 

2©  ©  6  1  9 
7©  25  30 

4  9  7  39© 
3  2  49  16 
124  1  09 

209069 
16  54  25 
O©  ©  5©  3 
3  2©  1  20 
©  1  4  O  8  9 

03  2  369 
7  08  O  03 


O.  O  7  694  3 

O.  O  9  5  24  4 

O..  1  15094 

O.  13  6  2  16 

O.  1  56  305 

O.  1  8  1  03  8 

O.  2  04  06  6 

O.  2  2  7  116 

O.  2  4  9  60  8 

O.  2  7  1854 

O*  2  9  296  4 

O.  3  1267  5 

O.  3  3  134© 

O.  3  4  S  1  7  4 

O.  3  6  3  17  4 

O.  3  7  6  2  O  1 

O.  3  6  7  139 

O.  3  9  59  O  3 

Q.  4  O  2  4  3  9 


O- 

o< 


406724 
4  O©  759 
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Cia(x,y) 
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2  •  2  O  .  O 

2.2  O.I 

2«2  O  •  2 

2.2  O  •  3 

2.2  O  •  4 

2-2  O  .  5 

2*2  O  .  6 

2.2  O  .  T 

2*2  O  .  S 

2  •  2  O  .  9 

2*2  1  .  O 

2*2  1.1 

2  •  2  1.2 

2«2  1.3 

2-2  1  .  4 

2*2  1.5 

2  •  2  1.6 

2*2  1  .  T 

2  •  2  1.8 

2*2  1.9 

2*2  2  .  O 

2-2  2.1 

2  •  2  2.2 

2  •  2  2.3 

2  •  2  2  .  «4 

2  •  2  2.5 

2  •  2  2.6 

2  «  2  2  .7 

2  •  2  2  .a 

2*2  2.9 

2*2  3  •  O 

2  •  2  3.1 


O  .  1  4  9  7  T  O 

O  .  1  5  O  6  O  O 

O  .  15  3  8  4  4 

O  .  15  8  7  7  7 

O  .  165391 

O  .  1  7  3  4  1  3 

O  .  1  S  2  5  1  5 

O  .  19  2  3  3  2 

O  .  2  O  2  4  7  3 

O  .  2  1  2  5  4  2 

O  .  2  2  2  1  A3 

O  .  2  3  09  2  7 

O  .  2  3  6  5  3  7 

O  .  2  A  A   6  8  3 

O  .  2  49  1  1  2 

O  .  2  5  1  6  2  3 

O  .  2  5  2  O  6  A 

O  .  2  5  O  3  3  5 

O . 2  4  6  3  6  8 

O  .  2  A  O  2  1  9 

O  .  2  3  1  8  7  O 

O  .  2  2  1  4  2  2 

O  .  2  O  8  9  9  2 

O . 19  4  7  2  6 
O . 178798 


O 
O 

o 


o 
o 


1  6  1  A   O  2 

14  2  7  5  1 

1  2  3  O  6  6 

1  O  2  5  8  2 


6  5  02  2  9 

06  46  7  9 

8  9  49  2  5 

1  7  66  3  O 

02  O  1  9  5 

0  1  6  6  5  8 

5  7  8765 
13  8  3  9  8 

1  8  38  7  O 
04  52  3  7 

6  O  4  O  4  6 

2  5  8  5  02 

7  2  19  4  6 
4  4  9  2  8  7 

6  7  4  8  8  9 

1  898  O  8 

0  8  57  6  1 

7  507  47 
4  2  37  36 
6  1  20  8  9 

6  5  4397 

6  7  9  3  O  7 

17  4669 

34  46  8  2 

3  97  3  O  8 

87  39  4  6 

1  O  59  2  O 
86  1  O  7  2 

2  2  44  8  O 


OS1533   744651 


O  6  O  1  5  8 
O  38  6  9  2 


86  39  13 
6  4  SO  43 


O 
O 
O 
O 
O 

O 
O 
O 
O 
O 

O 
O 
O 
O 
O 

O 
O 
O 
O 
O 

o 
o 
o 
o 
o 

o 
o 
o 
o 
o 
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o  oo  oo  o 

O  OO  O  6  8 

O  OO  54  6 

O  O  1  82  2 

O  04  2  5  3 

O  O  8  14  5 

O  1  3  74  3 

O  2  1  2  2  2 

O  3  O  6  8  6 

O  4  2  16  5 

O  5  56  1  7 

O  7  O  93  7 

0  8  7  96  1 

1  O  6  4  7  8 
1 2  6  2  3  7 

1 4  6  959 

1  6  8  342 

1  9  O  O  7  9 

2  11  65  7 
2  3  3  367 

2  5  4  3  16 

2  7  4  4  2  2 

2  9  3  4  2  8 

3  1  1  09  8 
3  2  7  2  2  5 

3  4  1  6  3  O 

3  54 16  3 

3  6  4  7  O  4 

3  7  3  16  4 

3  7  9  484 

3  8  3  6  3  1 

3  8  5  6  O  5 


O  O  OO  O  4 

7  16  5  17 

0  6  03  47 
56  5  7  34 
7  9  2  3  39 

7  3  056  3 
3  2  2  14  5 
6  OS  O  20 

6  5  2614 

1  6  5  O  23 

3  1  O  1  7  9 

2  5  24  SO 

7  O  3  4  8  6 

8  27  8  04 
67  7  49  3 

O  1  46  1  2 
88  7  1  77 
6  28  O  6  5 
O  59  17  3 

9  56613 

33  2  599 
6  8  249  7 

3  O  O  17  2 
6  5  OO  6  4 
9  1288  3 

77  3  16  2 
S3  4  6  77 

6  4  6  O 03 

7  13  5  32 
O  7  32  OO 

98  6  3  06 
5  1  7  04S 
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Cia(x,y) 
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2.3  O  .    O 

2.3  O.I 

2.3  O  .    2 

2-3  O  .    3 

2.3  O  .    4 

2.3  O  .    5 

2.3  O  •    6 

2-3  O  .    T 

2.3  O  .    S 

2.3  O  .    9 

2-3  1    .    O 

2.3  1.1 

2.3  1.2 

2-3  1.3 

2.3  1    .    4 

2-3  1.5 

2.3  1.6 

2*3  1    .    T 

2.3  1.6 

2-3  1.9 

2*3  2   .    O 

2.3  2.1 

2-3  2.2 

2.3  2.3 

2-3  2.-4 

2.3  2.5 

2«3  2-6 

2.3  2   •    T 

2  «    3  2   •   © 

2  •    3  2-9 

2.3  3   .    O 

2.3  3*1 


O  .  14  6  4  2  3 

O  .  1  4  7  3  6  5 

O  .  1  5  O  1  5  2 

O  .  1  5  4  6  T  O 

O . 160734 

O  .  1   68  O  9  9 

O  .  1  7  6  A  7  O 

O  .  1  S  5  5   1  3 

O  .  19  4  8  7-4 

O  .  2  O  A  1   9  O 

O  •  2  1  3  O  9  9 
O "221258 
O '228351 

O  •  2  3  A  O  9  3 
O • 2  3  8  2  4  1 

O  .  2  4  O  5  9  9 

O  .  2  4  1  O  1  3 
O .239382 
O .235646 

O  .229796 

O  .  2  2  1  8  6  O 

O  •  2  1  1  9  O  7 

O  •  2  O  O  O  4  O 

O  .18  6  3  9  4 

O  •  1  7  1  1  2  9 

O  .  1  5  4  4  2  7 
O '13  6  4  8  7 
0*117522 
O  •  O  9  7  7  5  4 
O  •  O  7  7  4  1  2 

O  .  O  5  6  7  2  5 
O  .  O  3  5  9  2  O 


779  5  1  O 
7  O  8  1  9  1 
7  4  14  44 
531163 

7  1  O  1  9  6 

6  92  O  6  2 

0  1  99  36 
4  4  1 1 36 

8  2  6  3  5  1 

1  O  1  7  8  5 

4  1 15  5  9 

9  944  O  5 

2  954  6  9 
12  12  6  4 

7  4  828  1 

O  408  4  O 

7  2  6  19  6 

03  7  3  9  7 
9  6  756  1 
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